ZAP-70 methylation status is associated with ZAP-70 expression status in chronic lymphocytic leukemia.
ZAP-70 expression is a recognized prognostic marker in chronic lymphocytic leukemia (CLL). The aim of this study was to analyze whether the methylation status of the ZAP-70 gene is associated with expression of the ZAP-70 protein. Patients with CLL (n=87), acute lymphoblastic leukemia (n=13), mantle cell leukemia (n=13) and splenic marginal zone lymphoma (n=14) of known immunoglobulin gene mutation (IgVH) status were studied. The methylation status of the 5' region of ZAP-70 was analyzed by combined bisulphite restriction analysis (COBRA), southern blotting and bisulphite sequencing in 10 CLL patients and in normal T/NK and B cells. Further COBRA of a single CpG site located 334bp downstream of the ZAP-70 transcription start site (C-334) was then performed on all patients. ZAP-70 expression status in CLL and normal peripheral blood lymphocytes is associated with the methylation status of the intron1-exon2 boundary region of ZAP-70 and methylation status of C-334 determined by COBRA is representative of methylation in this region. Of 87 CLL patients, 51/53 ZAP-70 negative patients had methylation at C-334 and 30/32 ZAP-70 positive patients did not have methylation (p<0.0001); a similar association was seen in all other diseases. Median survivals of methylated and unmethylated CLL patients were 211 and 85 months, respectively (p<0.0001). Measuring ZAP-70 methylation status at C-334 is a simple and reproducible method for predicting prognosis in CLL, which is closely associated with ZAP-70 expression and IgVH gene mutational status. Methylation of a highly conserved intronic region of ZAP-70 may be responsible for regulation of expression in normal and neoplastic cells.